 The thermoelastic composites are widely used in some kinds of complex environments. In this paper, the two-scale finite element method for one class of thermal mechanical problem in periodic structure is analyzed. The two-scale finite element method and the approximate errors for one class of coupling thermoelastic problem are obtained.
INTRODUCTION
In the process of developments of thermodynamics, we usually need develop some equipment analysis for one class of thermal composite materials in periodic cell. In recent years, the effective physical behavior of the thermal-mechanical phenomenon is focused by many scholars. In mathematics, many researchers have discussed the numerical simulation method for these composites [1] [2] [3] . Owing to the small periodicity and coupling effects, it is very difficult to obtain the solutions for these problems, thus the effective properties of the thermal phenomenon are the main research directions for scholars. Up to now the corresponding results of approximation solutions for coupling thermoelastic problem are very few. In this paper, based on the two-scale asymptotic expansions, the two-scale finite element method for one class of coupling thermal mechanical problem in periodic structure is analyzed.
The general linear thermoelastic problem with small periodic configuration in mathematics is given by the following partial differential boundary value problem,
.
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are the 1-periodic scalar, matrix and vector functions defined in unit cell, respectively, and they are solutions of some special partial differential equations defined in unit cube Q . 
Similarly,
could be determined by the following equations： 
where 
For these asymptotic solutions, we obtained the following asymptotic error theorem.
